A comparison of antibacterial activities of white and black garlic (Allium Sativum Linn) against gram negative bacteria / Nurshafina Ismail by Ismail, Nurshafina
 
 
A COMPARISON OF ANTIBACTERIAL ACTIVITIES OF 
WHITE AND BLACK GARLIC (Allium sativum Linn) 
AGAINST GRAM NEGATIVE BACTERIA 
 
 
 
 
 
 
 
 
 
 
 
 
NURSHAFINA BINTI ISMAIL 
 
 
 
 
 
 
 
 
 
 
 
 
Final Year Project Report Submitted in 
Partial Fulfillment of the Requirement for the 
Degree of Bachelor of Science (Hons.) Biology 
in the Faculty of Applied Science 
Universiti Teknologi MARA 
 
 
 
 
JANUARY 2018 
 
 
 
 
This Final Year Project Report entitled “A Comparison of Antibacterial 
Activities of White and Black Garlic (Allium sativum Linn) Against Gram 
Negative Bacteria” was submitted by Nurshafina binti Ismail, in partial 
fulfillment of the requirements for the Degree of Bachelor Science (Hons.) 
Biology, in the Faculty of Applied Sciences and was approved by 
 
 
 
 
_________________________ 
Ilyanie binti Haji Yaacob 
Supervisor 
B. Sc. (Hons.) Biology 
Faculty of Applied Sciences 
Universiti Teknologi MARA (UiTM) Negeri Sembilan, 
Kampus Kuala Pilah, Pekan Parit Tinggi,  
72000 Kuala Pilah, Negeri Sembilan, Malaysia. 
 
 
 
 
 
Date:________________________
__________________________ 
Lili Syahani Bt. Rusli 
Project Coordinator 
B. Sc. (Hons.) Biology 
Faculty of Applied Sciences 
Universiti Teknologi MARA  
(UiTM) Negeri Sembilan,  
Kampus Kuala Pilah,  
Pekan Parit Tinggi, 
 72000 Kuala Pilah,  
Negeri Sembilan, Malaysia. 
___________________________ 
Dr Nor’aishah Abu Shah 
Head of Programme 
B. Sc. (Hons.) Biology 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
(UiTM) Negeri Sembilan,  
Kampus Kuala Pilah,  
Pekan Parit Tinggi,  
72000 Kuala Pilah,  
Negeri Sembilan, Malaysia. 
 
 
 
 
TABLE OF CONTENTS 
       
 
 PAGE 
ACKNOWLEDGEMENTS iii 
TABLE OF CONTENTS iv 
LIST OF TABLES v 
LIST OF FIGURES vi 
LIST OF ABBREVIATIONS vii 
ABSTRACT viii 
ABSTRAK ix 
  
  
CHAPTER 1: INTRODUCTION   
1.1 Background of Study Error! Bookmark not defined. 1 
1.2 Problem Statement 2 3 
1.3 Significance of the Study Error! Bookmark not defined. 4 
1.4 Objective of the Study  5 
  
  
CHAPTER 2: LITERATURE REVIEW   
2.1  White garlic (Allium sativum) 
2.2       Black garlic 
6 
6 
2.3  Antimicrobial compounds in garlic 8 
2.4  Gram negative bacteria  
       2.4.1 Escherichia coli 
                  2.4.2 Serratia spp.                                                                 
8 
9 
9 
2.5 Extraction 10 
 2.5.1  Maceration 11 
2.6 Disk diffusion method 12 
2.7 Ciprofloxacin 12 
  
  
CHAPTER 3: METHODOLOGY   
3.1 Materials 14 
 3.1.1  Raw Materials 14 
 3.1.2  Chemicals  14 
 3.1.3  Apparatus 14 
3.2 Methods 15 
 
 
 
 
 
 3.2.1 Preparation of plant 15 
 3.2.2  Extraction of plant materials 15 
 3.2.3  Preparation of standard dilutions of Garlic extract 15 
 3.2.4  Preparation of Mueller-Hinton Agar (MHA) 16 
 3.2.5  Adjustment of turbidity of bacterial suspension  
 3.2.6 Antimicrobial evaluation 
16 
17 
3.3 Statistical Analysis 17 
  
  
CHAPTER 4: RESULTS AND DISCUSSION Error! Bookmark not defined.  
4.1 Sample Preparations 18 
4.2 Sample extraction 
4.3       Antibacterial activity of white garlic and black garlic (Allium 
           Sativum Linn.) against E.coli 
19 
21 
 
4.4       Antibacterial activity of white garlic and black garlic (Allium 
           Sativum Linn.) against Serratia spp. 
25 
  
CHAPTER 5: CONCLUSION AND RECOMMENDATIONS Error! Bookmark not defined. 31 
  
  
CITED REFERENCES Error! Bookmark not defined. 32 
APPENDICES 34 6 
CURRICULUM VITAE 40 2 
 
 
viii 
 
ABSTRACT 
 
 
A COMPARISON OF ANTIBACTERIAL ACTIVITIES OF WHITE AND 
BLACK GARLIC (Allium Sativum Linn) AGAINST GRAM NEGATIVE 
BACTERIA 
 
 
Throughout history, many different cultures have recognized the potential use of 
garlic for prevention and treatment of different diseases. Recent studies support the 
effects of garlic and its extracts in a wide range of applications. These studies 
compare antibacterial activity between white garlic and black garlic. . Black garlic 
(BG) is a type of fermented garlic used as food ingredient in Asian cuisine. Black 
Garlic produced from white garlic (WG) under controlled high temperature and 
humidity. Research has been conducted to determine the antibacterial properties of 
white and black garlic against gram negative bacteria by using disc diffusion method 
as well as to compare the effect of antibacterial properties of samples. The 
concentration of crude extract is 50 mg/ml, 100 mg/ml, 200 mg/ml, 400 mg/ml and 
800 mg/ml while the positive control use is ciprofloxacin and the negative control is 
95 % ethanol. The result show white garlic extract, the optimum concentration that 
can inhibit bacterial growth in 400 mg/ml which show highest reading of zone of 
inhibition towards E.coli bacteria which is 1.57±0.49 while black garlic shows the 
highest reading in zone of inhibition in 800 mg/ml against Serratia spp..This result 
will be very helpful as guidance for folks to choose the best type of garlic for 
effective antibacterial effects. In E.coli, there was no statistically difference in mean 
of zone of inhibition between white garlic and black garlic extracts due to p value 
(p=0.732) is more than 0.05. Thus, the null hypothesis is rejected. There is not 
enough evidence to claim that white garlic and black garlic extract have significance 
difference in antibacterial activities towards E.coli. In Serratia spp. there was 
statically difference in mean of zone of inhibition between white garlic and black 
garlic extract due to p value (p= 0.00) is less than 0.05 and also have statistically 
difference between concentration of extracts due to p value (p =.0.00) Thus, the null 
hypothesis is accepted. There is enough evidence to claim that white garlic and black 
garlic extract have significance difference in antibacterial activities toward Serratia 
spp.. 
 
 
